C 12 H 6 Br 2 N 2 , orthorhombic, Pna21 (no. 33), a = 19.6816(9) Å, b = 4.6554(2) Å, c = 11.8795(6) Å, V = 1088.47(9) Å 3 , Z = 4,
and were used as received. The filtrate was set aside for crystallization from dichloromethane at 6-10°C. After a few days, yellow crystals of the title compound suitable for X-ray diffraction analysis were obtained.
Experimental details
Carbon-bound H atoms were placed in calculated positions and were included in the refinement using the riding model approximation, with U iso (H) set to 1.2Ueq(C).
Comment
It is well-known that noncovalent interactions play a key role in crystal engineering. Examples include π···π stacking hydrogen and halogen bonds, cation···π, anion···π and lone pair···π interactions [5] [6] [7] [8] . Considering that crystal packing is a result of many different contributions of directional and nondirectional molecular interactions, it is important that different types of molecular interactions be considered jointly in structure analysis. The compound 2,9-dibromo-1,10-phenanthroline is a good candidate for the formation of the π···π stacking and other types of noncovalent contacts; here, we report its crystal structure. Structural analysis reveals that all bond lengths and angles are within normal ranges. A very stable one-dimensional (1D) layered structure is formed by π···π stacking interactions between 2,9-dibromo-1,10-phenanthroline molecules that pack along the crystallographic b axis. According to our quantum chemical calculation [9] , the interaction energy between such two 2,9-dibromo-1,10-phenanthroline molecules is −9.22 kcal/mol. The reliability of the ωB97X-D/def2-TZVPP calculation for the study of intermolecular interactions can be found elsewhere [10, 11] . The 1D layered structures are linked to form a two-dimensional (2D) sheet via C2-H2···Br2 hydrogen bonds with d(H2···Br2) = 3.028 Å and <(C2-H2···Br2) = 158.55°. The 2D sheets pack dispersive interactions to construct the three-dimensional (3D) crystal structure. Compared to the π···π stacking interaction, the aforementioned C2-H2···Br2 hydrogen bond is much weaker. At the ωB97X-D/def2-TZVPP theory level, the interaction energy of the C2-H2···Br2 hydrogen bond is −2.48 kcal/mol.
